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Global incasurements of near surface occanwind arc crucial for many occanographic and atimospheric studies. The
near surface wind, generating the mor nenbun n flux that afleets ocean circulation ant] mixing, is the key driving force
1 air-sca interaction processes. Numerous spaceborne scatterometers have been launched or are being implemented
for this application.

Recer it SSM/1 data analysis (Wentz, GRS, Sep. 1 992) and aircraft radiometer flights over occan surfaces carried
out at the incidence angle range of 3 (1 to 70 degrees (Yuch, Wilson, Nghiemn, i, and Ricketts,JGARSS, 1994) have
show Il that microwave brightness temperatures of sca surfaces arc sensitive to both wind speed and wind direction,
indicating that passive microwave radiometry is a new, viable option in space reinote scusing of occan surface wind
vectors.

1’his paper presents design and perforinance studies of spaceborne wind radiometers, including single-look polarimet-
ric, two-look dual-polarizatio n, and two-look polariinetric radior neter systems. Wc evaluate their wind mmecasurement
performance using a sitnulation approach: Wc simulate the radiometer measurements under a set of radiometer design
parameters for known, input ocean wine] fields based on the preliminary geophyiscal model functions reduced from
SSM/1dual-polarization data, our aircraft polarimetric brightness measurements, and a two-scale ocean mnodel. Sub-
sequently, we invert the wind vectors from the simulated measureinents, and compare the retrieved and input wind
vectors to quantify the wind measurement perforinance. Simulations arc repcated over the design parameter space
to find the optimum incidence angles, polarization combinations | and frequencies for spaceborne radiometers. Sen-
sitivities of other environmmental parameters including sca surface tein perature, atinospheric water vapors, and cloud
water content arc also considered. Theresults of this study will be useful for the future devclopment of spaceborne
radiometers, such as the SSM/1, for ocea n wind remnote sensing.




